INTRODUCTION
In recent years the study of fusulinids has become increasingly important because of the large amounts of oil and gas produced from rocks belonging to the Peniisylvanian and Permian systems. The fossils belonging to the family Fusulinidae have widespread geographic distribution and generally are found in considerable abundance in rocks of these systems. They first appeared in Late Mississippian time. The fusulinids flourished during Pennsylvaiiiaii and most of Permian time and became extinct slightly before the end of the Permian period. Within this timespan, evolutionary changes were continuous and great. The widespread geographic distribution, the great abundance of specimens, and the rapid evolution within the family, serve to make the genera and species of fusulinids valuable for correlating the rock units that contain them.
Use of fusulinids as a stratigraphic tool depends upon knowledge of their distribution in time. This, in turn, depends upon knowledge of the stratigraphic sequence of the rocks in areas from which fusulinid collections have been made. D. Hoye Eargle (1960) has recently studied and described the stratigraphic succession of Pennsylvania!! and lower Permian rocks in Brown and Coleman Counties. His nomenclature, used throughout this report, provides a convenient frame of reference for the description of the stratigraphic distribution of the fusulinids. Recent detailed geologic, mapping by the U.S. Geological Survey has provided information on the lateral continuity of lithologic units in the Pennsylvaiiiaii and lower Permian sequence, and has made it possible to obtain abundant collections of fusulinids from precisely defined positions in the stratigraphic sequence.
Much of the stratigraphic correlation in the Permian basin of western Texas and elsewhere in areas of Pennsylvaiiiaii and Permian rocks is based on age relations determined by the study of fusulinids. In some of the limestone masses, such as the subsurface Horseshoe Atoll in the Midland basin of western Texas, correlation of rock units is largely dependent upon faunal evidence. Because fusulinids are small enough to b3 preserved intact in well cores and as identifiable fragments in cuttings, they provide an excellent tool to aid in determining the stratigraphic succession within til*} atoll (Myers, Stafford, and Burnside, 1956 ). Knowledge of the stratigraphic distribution of the various genera and species of fusulinids in the atoll was derived from studies of their distribution in the Pennsylvania!! and lower Permian rocks that crop out in central and western Texas.
The rocks that crop out in the area of this report have been assigned to the Strawn, Canyon, and Cisco groups of Pennsylvania!! age and to the Wichita group of Permian age. Fusulinids have been found in most of the limestone beds and in a few of the shale beds in this rock sequence. The zone of Fusulina is in thQ, Strawn group, and the zone of Triticites is in the Canyon and Cisco groups and extends upward into th°* Wichita group. The fusulinid faunas in these rocks are abundant and varied.
Collections of fusulinids were made during 1949-55 from several hundred localities in Brown and Coleman Counties. Only material of undoubted stratigraphic position was used. Specimens of fusulinids were prepared by standard methods. Typical and unusual fusulinids from each locality are illustrated in this report and indexed to appropriate positions on a generalized columnar section. Unnamed species, or those with uncertain affinities, are designated by letters.
The gradation between species is the factor that makes the fusulinids a valuable tool in correlation of rock units. This gradation often represents a continuous evolutionary series and therefore the line of demarcation between species, and between genera in some cases, can be vague. Many features of the fusulinid which exhibit change have been found to be constant at any given stratigraphic horizon.
This report describes and illustrates the characteristics and stratigraphic distribution of fusulinids in the rocks of Pennsylvania!! age in Brown and Coleman Counties. The taxonomic descriptions of these fusulinid faunas are the subject of a detailed study, now in progress, of the Fusulinidae of north-central Texas by Lloyd G. Henbest, Donald A. Myers, and Raymond C. Douglass.
The morphologic principles upon which the taxonomic differentiation in this report is based are outlined by Dunbar and Henbest (1942, p. 35-56, fig. 5-8) and by Thompson (1948, p. 8-22, fig. 1-4 ).
LOCATION OF THE AREA
The area lies entirely within the Colorado River drainage basin in central Texas. It is bounded to the north by the Brown-Eastlancl County line, to the south by the Colorado River, to the east by the western edge of the overlapping Cretaceous rocks in Brown County, and to the west by the base of the Permian Waldrip shale member of the Pueblo formation in southeastern Coleman and northwestern Brown Counties, which is the line shown as the contact between the Cisco and Wolf camp ( fig. 9 ).
PREVIOUS INVESTIGATIONS
Little information has been published on the fusulinids from rocks of the Canyon and Cisco groups. Dunbar and Condra (1928) described several species from the Graham formation in the Brazos River drainage basin, north of the area of this report. M. P. White (1932) described and illustrated several species of fusulinids from central Texas, and briefly discussed the stratigraphic. distribution of the species; his report, however, is mainly concerned with taxonomy. Henbest (Lee and others, 1938) published some notes on the ranges and species of fusulinids in the Cisco group in the Brazos River drainage basin. Thompson (1945, p . 452, pi. 1, fig. 5 ; pi. 2, figs. 11-18) described a fusulinid from the Ricker Station limestone of Cheney (1949) , which crops out in the area of tl is report. Stewart (1958) described several fusulinid? from the upper part of the Strawn group in Texas, including some from the area of this report. Henb^st's notes constitute the only published report relating the fusulinid fauna to the stratigraphic sequence in the upper part of the Pennsylvania!! system of central Texas.
METHODS OF STUDY
All fusulinid-bearing rock units of the Pennsylvanian system in Brown and Coleman Counties Tex., are represented in the fossil collections that were studied for this report. Several hundred collections were made, generally in conjunction with geologic mapping, and the locations of the more important collections are shown on figure 9 . Most of the fossiliferous material was taken from rock in place, but a few collections were made from anthills so situated that there was no possibility of contamination from other rocl' units.
Most of the fusulinids illustrated in this report were taken from blocks of limestone. The blocks v^ere sawed into slabs about a quarter of an inch thick, generally parallel to the bedding. These slabs were immersed in water and examined with a binocular microscope. From each locality, 40 to 50 representative fusulinids were selected and marked for cutting. In the process of selection, the specimens of each type of fusulinid whose long axis was most nearly parallel to the cut surface were used. The marked specimens were cut from the rock, leaving matrix around the specimen equal to or greater than the diameter of the fusulinid. The resulting chips of limestone were completed as thin sections in the manner described by Dunbar and Henbest (1942, p. 65-74) . More than* 6,000 oriented thin sections were prepared and examined between 1950 and 1955.
Twenty or more oriented axial thin sections were prepared for each locality, and care was taken to obtain a representative suite of fossils. Representative and unusual fusulinids were selected from each prepared collection and were photographed with transmitted light at a standard magnification of X 10-Small fusulinids, such as ScliuberteUa and fitaffeHat, were photographed at a magnification of X 30. These photographs were mounted in a looseleaf binder, containing no more than one locality to a page, in stratigraphic sequence. This method provides a ready reference to the collections of prepared fusulinids. The fusulinids illustrated in this report (pis. 15 through 24) were selected from this file.
These fusulinid illustrations are keyed to a generalized columnar section, ( fig. 10) , and the stratigraphic distribution of the fusulinid faunas are summarized in a check list (table 1) .
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STRATIGRAPHY
The Paleozoic rocks that crop out in the area have been assigned to the Strawn, Canyon, and Cisco groups of the Pennsylvania!! system, and to the Wichita group of the Permian system. The generalized areal distribution of rocks of the Strawn, Canyon, and Cisco groups in Brown and Coleman Counties is shown on the index map ( fig. 9 ). Exposed rocks belonging to the Pennsylvania!! system have a thickness of approximately 1,065 feet and a general regional dip to the west-north west, ranging from 50 to 80 feet per mile (Eargle, 1960) . The nomenclature and generalized lithology of the Pennsylvania!! rocks are shown on the columnar section ( fig. 10) .
Rocks of the Strawn group are chiefly shale and sandstone, and small amounts of limestone ( fig. 10 ). These rocks have an average thickness of 80 feet between the base of the Ricker Station limestone of Cheney (1949) and the top of the Capps limestone lentil of Plummer and Moore (1921) .
The rocks of the Canyon group are predominantly shale containing several massive beds of limestone and lesser amounts of sandstone. The Canyon group has been subdivided into 4 formations containing 7 named members ( fig. 10 ). It has an average thickness of 620 feet.
The Cisco group has been subdivided into 2 formations and 7 named members. It consists chiefly of shale in which are found several channel-fill deposits of chert conglomerate, and sandstone and numerous thin beds of limestone. Many of these thin limestone beds, especially those in the lower part, are not laterally persistent. The rocks of the Cisco group have an average thickness of 365 feet.
Rocks of the Wichita group of the Permian system were not examined for this report.
STRATIGRAPHIC DISTRIBUTION OF THE FUSULINIDS

STRAWN GROUP UNDIFFERENTIATED
The Strawn group, undift'ereiitiated, has been defined by D. Hoye Eargle (1960) as including, in Brown County, all exposed Pennsylvanian rocks that stratigraphically underlie the Brownwood shale member of the Graford formation. The stratigraphy of the Strawn in the area of this report is complex, and exposures are scarce, owing to extensive alluvial cover. It therefore seems impracticable to recognize and map formational or smaller units of the Strawn in the area covered by this report, as has been clone in the Brazos River drainage basin. Most of the strata belonging to the Strawn group in Brown County is sandstone and shale which have no characteristically different mineral or f aunal assemblages to aid in their recognition. Two limestone beds, however, the Ricker Station limestone of Cheney (1949) Cheney (1949) and the fusulinid in the Capps limestone lentil is so great, that it suggests a hiatus in that part of the stratigraphic sequence in the area.
CAPPS LIMESTONE LENTIL OF PLUMMER AND MOOFE (1921)
The Capps limestone lentil of Plummer and Moore (1921) is the uppermost bed of the Strawn group. In Brown County, the bed attains a maximum thickness of 30 feet and averages about 20 feet. 
CANYON GROUP
The Canyon group, approximately 620 feet thick, contain 4 formations: Graford, Winchell, Brad, and Cacldo Creek. The rocks of the Canyon group, in the area of this report, contain about 83 percent shale, 15 percent limestone, and 2 percent sandstone. The limestone beds contain the most numerous fusulinid faunas, although in a few places, the shales contain beds that are almost a coquina of fusuliiiids. A fusulinid bed in the Brownwood shale member of the Graford formation, exposed at locality f 10014 ( fig. 9 ) west of Brownwood, is a good example of such a bed. Fusulinids were not found in the sandstones.
The change in fusulinid faunas between the Capps limestone lentil of Plummer and Moore (1921) of the Strawn group and the overlying Brownwood shale member of the Graford formation in the Canyon group is very striking. The change is from a generally large species of Fuxulina with highly fluted septa and a four-layered wall in the Capps, to a small species of Triticites with weakly fluted septa and a twolayered wall in the Canyon. Fusulinids found in the rocks of the Canyon group in this area can be differentiated from those found in rocks of the Strawn group on the basis of wall structure alone.
GRAFORD FORMATION
The Graford formation has a total thickness of about 275 feet. It includes the Brownwoocl shale member at the base and the Adams Branch limestone member and the Cedarton shale member at the top.
BROWNWOOD SHALE MEMBER
Fusulinids were collected from two beds in the Brownwood shale member. The lower fusulinid-bearing bed contains, in a thin limestone lentil, a fauna composed of Triticites irregularis (pi. 16, figs. 11-17). The upper fusulinid-bearing bed is about 60 feet below the top of the Brownwood shale member. Triticites nebraskensis Thompson, 1934 (pi. 2, figs. 9 and 10) is found in great abundance and forms lenses of coquina. This is the "fusulinid-bearing limestone" of Lee and others (1938, p. 102).
The fusulinid "Wedekindelfyia" ultimata Newell and Keroher, 1937, which has been found in the lower part of the Missouri series in the midcontinent region has not been found in rocks that crop out in central Texas. The most primitive fusulinid found in the exposed rocks of the. Canyon group is Triticites irregularis (Schellwien and Staff), 1912, which first appears in the Brownwood shale member of the Graford formation. These triticite fusulinids are characterized by moderately thin spirotheca, weakly fluted septa, elongate shape, pointed to blunt ends, small proloculus, and somewhat fusulinelloid chomata.
ADAMS BRANCH LIMESTONE MEMBER
The Adams Branch limestone member contains a characteristic triticite fauna. The fauna is composed of Triticites ohioensis (Newell) , 1934 (pi. 16, figs. 5 and 6). Triticites ohioensis is similar to but is somewhat larger and more cylindrical than T. irregularis. Kamanella ex gr. K. osagensis from this area is typically a large cigar-shaped fusulinid with moderately thick spirotheca and highly, but irregularly fluted septa. Kansanella cf. K. neglec-1 "Cf." and "aff." and "ex gr." are used in the sense employed by Schenk and McMasters (1936, p. 23 ). "Cf." has been used where the fossil is very similar to the named species. At most the difference between the two is subspeciflc. "Aff." has been used for fossils that are related to or similar to the named species. The difference between the two is specific. The term "ex gr." (ex grupo) is used throughout this report to refer to species belonging to the same group or lineage of a previously described species. The species are not sufficiently similar, however, to warrant the use of "cf." or "aff." in conjunction with the specific name.
tux and Kansanella ex gr. K. osa.gemix are probabty restricted to the lower part of the Adams Branch, however, available stratigraphic evidence is not sufficient to establish the position from which collections containing these species were made.
CEDARTON SHALE MEMBER
The Cedarton shale member, which overlies the Adams Branch limestone member, is not known to contain fusulinids in the area of this report.
WINCHELL, LIMESTONE
The Winchell limestone was defined by Eargle (1960) as including two main sequences of resistant limestone beds separated by shale, and as having a total thickness of about 100 feet. The limestone sequences, which account for about one-third of the formation, were called lower limestone member and upper limestone member.
The lower limestone member generally contains three or more limestone beds separated by shale and sandstone. The upper limestone member contains two limestone beds separated by shale and sandstone.
Fusulinids are generally rare in the Winchell. A few free specimens were found near the lowermost limestone bed at the Lake Brownwood spillway (f 10034) ; however, as the material from this part of the Winchell was not found in place, it is not. illustrated. The lowes4 part of the upper limestone member at the Lake Brownwood spillway (f 10081) contains fusulinids in considerable abundance. They have also been found at P similar stratigraphic position at one other locality (f 10080) a few miles to the south ( fig. 9 ).
Three species belonging to three different genera of fusulinids have been found in the upper limestone member of the Winchell. Triticites, the most common genus in the fauna, is represented by a species which belongs to the group of T. irregularix (pi. 17 
BRAD FORMATION
The Brad formation includes the Placid shale member overlain by the Ranger limestone member. The formation has a thickness of about 130 feet in the southwestern part of Brown County (Eargle, 1960) but becomes somewhat thinner to the north.
PLACID SHALE MEMBER
The Placid shale member contains 3 limestone lentils, but only in the lentil near the middle have a few fusulinids been found. Fusulinids are rare or absent in the shale. The fauna from the limestone consists of species that, are related to Triticites newetti Burma, 1942 (pi. 17, fig. 17 ), and two unnamed species of Triticites (pi. 17, figs. 14-16 and 18) that are somewhat ventricose forms and may be forerunners of the group of Triticites ventricosus.
RANGER LIMESTONE MEMBER
Fusulinids are generally uncommon in the Ranger limestone member. Locally, however, they may be numerous. fig. 6 ) have also been found in the Home Creek.
CISCO GROUP
The Cisco group, approximately 370 feet thick, contains two formations: the Graham formation at the base and the Thrifty formation at the top. The Cisco is approximately 67 percent shale, 16 percent limestone, and 17 percent sandstone. During the Permian period (Wolfcamp time), channels were cut into rocks of the Cisco group and subsequently filled with sandstone. As these channel deposits are of variable thickness and cannot always be separated from similar rocks of the Cisco group, the sandstone percentage given above is merely an approximation. Fusulinids are most common in the limestones and less common in the shales and have not been found in the sandstone.
The fusulinid faunas from the lower part of the Cisco group differ little from those of the upper part of the Canyon group. Two primitive genera, Staffella ? and MiUerelld, have been found as high in the sequence as the Gunsight limestone member of the Graham formation. The younger species of Triticites, in general, become progressively more complex in their internal structure. In the lowermost rocks of the Cisco group, they have slightly more highly fluted sep+a, slightly greater wall thickness, and somewhat larger proloculi than those found in the Canyon. Two formr of triticite become apparent in the lower part of the Cisco. One form is the somewhat elongate, generalized form of the group of Triticites secalicm ; the other is suggestive of Triticites ventricosus (Meek and Hay den), 1858.
The evolution of the triticite fauna in the Cisco group is manifested by a general increase in size, wall thickness, and diameter of proloculus. Complexity of septal fluting shows a slight increase, but it is not proportional to the change in the other characteristics.
Two genera make their first appearance in the Cisco of Brown and Coleman Counties. The first to appear is DunbarineUa, which has been found in the upper part of the Bluff Creek shale member of the Graham formation. The other is Schubertella, which is quite common in the Speck Mountain limestone member of the Thrifty formation where it is associated with Triticites plummeri Dunbar and Condra, 1927 , and Dunba,rinella spp.
GRAHAM FORMATION
The Graham formation has been divided into the following members in descending order: The Graham formation is about 75 percent shale, 20 percent limestone, and 5 percent sandstone. Much sandstone is locally present as channel fill. The limestone, most of which contains a fusulinid fauna, is found as numerous thin beds spaced at irregular intervals throughout the sequence. Fusulinids have also been found in some of the more calcareous facies of the shale.
BLUFF CREEK SHALE MEMBER
The Bluff Creek shale member contains as many as six beds of limestone, most of which are discontinuous and of variable thickness. Fusulinids from these limestones are very similar. Differences in the faunas can sometimes be observed by detailed examination of large collections, but correlation of the various limestone beds on the basis of fusulinid faunas cannot generally be made.
The lower three limestone beds in the Bluff Creek shale member have in the past been correlated with the White Ranch limestone of Bullard and Cuyler (1935) in McCulloch County, south of the Colorado River, and with the Gonzales limestone of Ross (1921) and North Leon limestone of Reeves (1922) members of the Graham formation of the Brazos River drainage basin. Use of these names, however, is discouraged until detailed stratigraphic studies and geologic mapping of key areas have been accomplished (D. Hoye Eargle, 1960 fig. 9 ).
Fusulinids have been found at the top of the Bluff Creek immediately below the Gunsight limestone member. Notable is the first occurrence of Dunbarinella (pi. 18, fig. 1 ), which is here associated with Triticites cf. T. oryziformis Newell, 1934 (pi. 18, figs. 2 and 3) .
GUNSIGHT LIMESTONE MEMBER
The Gunsight limestone member (Campophyttutn bed of earlier workers) consists of as many as four limestone beds separated by shale. The Gunsight limestone member ranges in thickness from 13 to 25 feet.
Fusulinids from the lower, middle, and upper parts of the Gunsight limestone member are figured. Two genera and three species have been found in the lower part of the Gunsight. The fauna consists of Dunbarinella cf. D. ervinensis fig. 4 ).
WAYLANDSHALE MEMBER
The Wayland shale member ranges in thickness from about 100 feet along the Colorado River in southern Brown and Coleman Counties to 75 feet near the center of Brown County. Terriere (1960) reports the Wayland to have an estimated thickness of 140 feet ir the southern part of the Grosvenor quadrangle (northwestern Brown County), and about 65 feet in the northern part of the quadrangle. Fusulinids are not widely distributed throughout the Wayland, but they are f ounc1 in a few places in two zones. Where they occur, they are present in great numbers. One of these fusulinidbearing zones is 5 to 15 feet above the base of the Wayland, and the other, a lentil of argillaceous limestone, is about 28 feet below the Ivan limestone member. , fig. 4 ).
The Ivan limestone member (Bellerophon bed of earlier workers) is a lenticular limestone that changes laterally into calcareous sandstone and shale within short distance (Eargle, 1960) . Locally it is as much as 18 feet thick. In places the Ivan consists of two distinct beds of limestone separated by shale.
Fusulinids are not everywhere present in this member and are apparently confined to its calcareous facies. In the lower part of the member, two species of fusulinids have been found; these species are Triticites aff. T. beedei (pi. 21, figs. 10 and 11) and Triticites ex gr. T. ventricosm (pi. 21, fig. 12 ).
Fusulinids have also been collected from a shaly facies near the middle of the Ivan at locality f!0012. This fauna consists of 2 genera and 5 species: Dunbarinella cf. D. ervinemis 
SHALE OVERLYING THE IVAN LIMESTONE MEMBER
The shale which overlies the Ivan limestone member ranges in thickness from 25 to 65 feet. Fusulimds have not been found in this shale.
THRIFTY FORMATION
The Thrifty formation has been redefined by Eargle (1960) The formation contains two persistent beds of limestone (the Speck Mountain and Chaffin limestone members), a less persistent bed of limestone (the Breckenriclge limestone member), and a lenticular sandstone (the Parks Mountain sandstone member). Relatively nonresistaiit unnamed beds of shale with minor amounts of sandstone occupy the intervals between the more resistant limestone and sandstone beds listed above.
The Thrifty formation, from the base of the Speck Mountain to the top of the Chaffin, ranges in thickness from about 55 feet in southern Coleman County to about 95 feet in northern Brown County.
Distribution of the fusulinids in the Thrifty formation is similar to that in the Graham formation. They are most commonly found in the limestone beds and less commonly in the shales and have not been found in the sandstones.
SPECK MOUNTAIN LIMESTONE MEMBEF
The Speck Mountain limestone member i^ generally a continuous bed from 1 to 6 feet thick. Fusulinids are commonly found wherever this member is exposed. The assemblage for this member is distinctive f-nd usually consists of Triticites plummeri, Dunbarinella spp., and ScJiuberteUa. sp. A (pi. 22, fig. 13 The Breckenridge limestone member is separated from the Speck Mountain limestone member by about 30 feet of shale and sandstone that contain very few fusulinids, none of which are figured her?.
The Breckenridge is typically a nodular-weathering limestone ranging from 1 to more than 3 fe^t in thickness. Its outcrop is principally continuous as far south as the vicinity of Home Creek in southeastern Coleman County. Locally, however, the position of the Breckenridge is occupied by channel-fill sandstone and conglomerate. Fusulinids are most common in the Breckenridge in the northern part of the area; they are rare in the southern part.
Fusulinids from the member belong to the genus Triticites. The fauna consists of Triticites sp. K (pi. 22, fig. 1 fig. 13 ). The larger, more ventricose species of Tnticites are common in the Chaffin limestone member in this area: Dioibannella? sp. D is rare.
SUMMARY
The Pennsylvania!! rocks of Brown and Coleman Counties lie. mostly within the zone of Triticites although an older zone, that of Fwulma, is represented in the Strawn group undifferentiated. The zone of Triticites is represented in the rocks of the Canyon and Cisco groups of Pennsylvania!! age but extends upward into the Wichita group of Permian age.
The fusulinid faunas are abundant and varied. The genus Triticites exhibits a general evolutionary series that embraces the small, thin-walled, and relatively simple species in the lower part of the Canyon group and the large ventricose thick-walled species in the upper part of the Cisco group.
Within the zone of Triticites, each limestone or group of limestones contains a distinctive assemblage of fusulinicls. These assemblages are such that they may be used for purposes of local correlation. For distant correlations, such as with the subsurface of the Midland basin of west Texas, the. assemblages herein reported on should be used only by comparing evolutionary development of similar fusulinid faunas in the two areas.
The influence of sedimentary facies on the fusulinids is not known. It is believed that it may play an important part in the distribution of species or varieties. However, because of the extreme variability within the species of a fusulinid group, and because of the lack of knowledge concerning the influence of environment on a species, it is not known which characteristics are due to environmental adaptation and which are due to variation within the species itself. The gradation, or state of development, between species is believed by this writer to proceed at a more or less uniform rate; and by comparing evolutionary stages, it is possible to make correlations of the containing rock units.
COLLECTING LOCALITIES
The following register of collecting localities has been compiled in large part from notes taken by the collector. These localities have been plotted on county road maps prepared by the Texas State Highway Planning Commission ( fig. 9) . No adequate base map exists for the entire area, and these maps represent the best available for this purpose.
The localities listed on the register are arranged in stratigraphic sequence starting with the oldest units Localities from the same bed have been placed in numerical order.
The "f"" numbers refer to the U.S. Geological Survey collection of Foraminifera.
The letters "AMS" used in association with quadrangle names refer to publication of that quadrangle by the Army Map Service. Grid references on these mapr are to a military grid superimposed on the base map^ with measurements given in decimal fractions from the northwest corner of the grid. 
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